This research paper represents a numerical approximation to three interesting equations of Fisher, which are linear, non-linear and coupled linear one dimensional reaction diffusion equations from population genetics. We studied accuracy in term of L ∞ error norm by random selected grids along time levels for comparison with exact results. The test example demonstrates the accuracy, efficiency and versatility of the proposed schemes. It is shown that the numerical schemes give better solutions. Moreover, the schemes can be easily applied to a wide class of higher dimension non-linear reaction diffusion equations.
Introduction
Reaction diffusion equations arise as models for the densities of substances or organisms that disperse through space by Brownian motion, random walks, hydrodynamic turbulence, or similar mechanisms, and that react to each other and their surroundings in ways that affect their local densities [1] . Reaction diffusion models are in themselves deterministic, but they can be derived as limits of stochastic processes under suitable scaling. Specifically, they provide a modelling approach that allows us to translate assumptions about stochastic local movement into deterministic descriptions of global densities [1] [2] . Reaction diffusion models are spatially explicit, describe population densities, and treat space and time as continuous [1] [2] [3] . There are three major types of ecological phenomena that are supported by reaction diffusion equations: the existence of a minimal patch size necessary to support a population, the presence 
Diffusion
Diffusion is a description of movement that arises as a result of an object or organism making many short movements in random directions. The diffusive description of random motion emerges as a continuum limit of such random walks when the length x ∆ of each step and the time t ∆ required for each step go to zero in such a way that the ratio ( ) 2 x t ∆ ∆ remains constant. To understand how this works it is useful to consider a simple example in one space dimension. Suppose that an organism moves along a line by moving a distance x ∆ to the left with probability 1/2 or a distance x ∆ to the right with probability 1/2 at each time step t ∆ . Suppose that ( ) , x t ρ is the probability that the organism is at location x at time t. To arrive at that point at that time it must have been either one step to the left at time t t − ∆ and then moved to the right, or one step to the right and have moved to the left. Thus, we have ( ) 
Suppose that we now impose the diffusive scaling, ( )
From above Equation (3), the expression on the left is a difference quotient in t and also the expression on the right is a second difference in x. Taking the limit of expression in Equation (3), as ( ) , 0 x t ∆ ∆ → , while in Equation (2) remains in force yields the diffusion equation,
Mathematically this is identical to the heat equation. Note that the scaling, where D is the square of the distance x ∆ moved by the organism in a time unit t ∆ , produces a coefficient in front of the term 
Reaction
In the context of ecological models, the reaction terms in reaction diffusion equations and systems are typically the same as those that are used in nonspatial population models based on ordinary differential equations. Thus, for a single population, the reaction terms would be those that might occur in a model for a population density ( ) t ρ of the form
where ( )
(growth with Allee effect). For systems, typical reaction terms are those that occur in non-spatial models for competition, mutualism, or predator-prey interactions. Those include Lotka-Volterra models, but also more general models such as predator-prey models with a functional response. In the case of systems the stability analysis often involves the eigenvalues of matrices obtained by linearising about the equilibria. Equilibria and eigenvalues play a similar role in the analysis of reaction diffusion models, but the eigenvalues generally are associated with differential operators rather than matrices.
Here is the outline of the article. In Section 2, we mentioned literature review according to scope of the equation and numerical treatment also in section 3, we derived governing equation and its three interesting types and in section 4, methodology is explained. In the section 5, we discussed results in detail.
Literature Review
A well known researchers have studied such model problem, for example, Abdullaev [4] has studied the stability of symmetric travelling waves in the Cauchy problem for a more general case, also Logan has studied this problem using a perturbation method and found an approximate solution by expanding the solution in terms of a power series and in terms of some small parameters [5] , whereas numerical solution found by Gazdag and Canosa [6] [7] which exhibits consistency with partial differential equations along initial and boundary condition. Both numerical schemes intimated in [7] are totally complicated and source of unexpected high frequency oscillations, which must be refine at each time step. Burger's equation [13] . Finite difference based methods have been applied by Kaysar [14] to solve Burger's and Fisher's equations numerically.
Governing Equation
In 1937 Fisher [15] and Kolmogorov et al. [16] investigated independently the systems are naturally applied in chemistry. However, the system can also describe the dynamical processes of non-chemical nature. In this paper, we introduce the following three major Fisher's equations, which can be explained as.
Linear Form of Fisher's Equation
The linear form of Fisher's equation is as follows,
where β is diffusive constant with value 0 1 ≤ ≤ β and α is reactive constant with value 0 1 ≤ ≤ α . Also analytical solution to above Equation (6) is, 
with boundary conditions are
and initial condition also,
Coupled Linear System
The coupled linear system is as follows, 
Nonlinear Generalized Fisher's Equation
The generalized form of nonlinear Fisher's equation is as follows,
with analytical solution,
the initial and boundary conditions are taken from the exact solution (13).
Numerical Methods
Let us apply numerical methods like Finite Difference Schemes (Forward in time and central in space (FTCS), Crank Nicolson (CN) and Douglas), to solve such Equations ( (6), (10), (12) 
Forward in Time and Center in Space (FTCS) Scheme
We consider forward in time and center in space (FTCS) explicit scheme by substituting the forward difference approximation for the time derivative and the central difference approximation for the space derivative in Equations ( (6), (10), (12)) respectively, we get the following
where 
above Equation (15) represents descritezation to coupled linear system. 
Crank Nicolson Implicit Scheme
1 , , , 2 n n n i i i v v x t +            +      ( ) ( ) 1
Fourth Order Accurate Implicit Scheme
Let us apply another implicit scheme to Equations ( (6), (12)) in an order respectively. 
Now Douglas scheme to nonlinear generalized Fisher's equation,
Error Norms
The aim of the accuracy is assessed by some redefined norms, associated with the consistency of the finite difference schemes, such scaled measurement to error defined in term of norms specially L ∞ , which is outlined below:
Results
Numerical computations have been performed using the uniform grid. We used In Table 7 we represent results for linear Fisher's equation with comparison of two implicit schemes and Douglas improves and encourages our solution.
Secondly, we look at the coupled linear system by finite difference schemes as in Table 8 and Table 9 , we used FTCS explicit scheme with some variations in grid size and h (space step) is changed according to the grid sizes. these tables explain the second order accuracy in term of L ∞ norm and also classical simple error as
, by using both explicit and implicit schemes.
Lastly, we look at the generalized Fisher's equation by finite difference schemes as in Table 10 , we used FTCS explicit scheme with some variations in grid size and h (space step) is changed according to the grid sizes. this table explains the second order accuracy in term of L ∞ norm, of the explicit numerical scheme. Table 11 shows results for Crank Nicolson to generalized non-linear Fisher's equation along Table 12 shows Douglas results at different grid sizes. 
and different grid sizes with h changes accordingly.
Grids k = Time
Step 
Step
Step 51 × 51 0.0001 
Conclusion
In this paper, the solution to linear form of the 
